Glycyrrhizin surface-modified chitosan nanoparticles for hepatocyte-targeted delivery.
The aim of the present work was to investigate the potential utility of chitosan nanoparticles surface modified with glycyrrhizin (CS-NPs-GL) as new hepatocyte-targeted delivery vehicles. For this purpose, chitosan nanoparticles (CS-NPs) were prepared previously by ionic gelation process and glycyrrhizin was oxidized by sodium periodate to be conjugated to the surface of CS-NPs. The CS-NPs-GL obtained were first characterized for their morphology, particle size, zeta potential, association efficiency and in vitro release of adriamycin (ADR), using as a model drug. The nanoparticles were also labeled with rhodamine B isothiocyanate and their interaction with rat hepatocytes was examined by flow cytometry (FCM) and confocal laser microscopy (CLSM). The spherical nanoparticles prepared with oxidized GL/CS ratio of 0.14:1 (w/w) were in the 147.2nm size range, and exhibited a positive electrical charge (+9.3mV), and associated ADR quite efficiently (association efficiency: 91.7%) and showed lower extent of release (28% over 72h) in vitro. FCM and CLSM studies showed that CS-NPs-GL were preferentially accumulated in hepatocytes and the cellular uptake amount were 4.9 times more than that in hepatic nonparenchymal cells, and the uptake process was dependent on incubation time and dose of nanoparticles, which indicated that the internalization of these nanoparticles into hepatocytes was mostly mediated by a ligand-receptor interaction. In conclusion, CS-NPs-GL as a promising hepatocyte-targeted delivery carrier holds promise for further effective studies.